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(54) GLASS CERAMIC AND ITS MANUFACTURING METHOD AND WIRING BOARD USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a glass ceramic 
which has low dielectric loss, high strength and high heat 
conductivity and whose dielectric constant and thermal 
expansion coefficient can be easily adjusted. 
SOLUTION: A ceramic filler which has a specifically 
oriented crystalline plane is dispersed in a glass and/or 
its crystallized matrix. By comparing peaks of X-ray 
diffraction measured by the filler's direction and its 
vertical face and parallel face, a glass ceramic satisfying 
the following conditions is used as an insulating board 2 
of a wiring board 1. Among the peaks given by the fillers 
(hkO) face and (00I) face (h>0, k>0 and one of h or k is 
an integer of 1 or more, I is an integer of 1 or more), a 
peak intensity I(hkO), 1(001) of a specific crystalline face 
which has the largest peak intensity change at two 
measuring faces is used to determine p. A ratio of p1 
and p2 (p1/p2, p1>p2) obtained by p=I(00l)/(I(hk0)+I(00l)) 
at the two measuring faces is 2 or more and a ratio of p' 
against p (p'/p) whose p ? is obtained at a polished 

surface ground by 0.1 mm at one of the measuring faces is 0.8 or more. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



http://www1 9.ipdl. ncipi.go.jp/PA1 /result/detail/main/wAAAe6aW1 eDA41 41 28564... 2006/1 1 /20 



Searching PA J 



2/2 ^-V 



[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



http://www1 9Jpdl.ncipi.gojp/PA1 /result/detail/main/wAAAe6aW1 eDA41 41 28564... 2006/1 1 /20 



&m 2002-128564 

(P 2002-128564 A) 
(WAfflB ¥J*14*p5Ji 93(2002. 5. 9) 



(51) Int. CI. 7 mimn FI r-n-K (##) 



C 0 4B 


35/195 


C 0 3 B 


19/06 A 4E351 


CO 3 B 


19/06 




C 4C030 






H 0 5 K 


1/02 F 5E338 


Hf) 1 I 


23/12 




1/03 6 1 0 D 5E346 




23/15 




1/09 A 




W*B©»cl6_ OL 


(iioi) mmm\zm< 


(2i)aim#^ 


^2000-315381 (P2000-3 15381) 


(71)UHHA 


000006633 










(22) (HUB 


¥fiE12¥10/il6B (2000. 10. 16) 




JC«Jff]SC«BT|j«J?.K«rBBJlifJ»"I6#ttl 






<72)fgaj# 










sueajjna»maiTnri#4^ M-t^ttS 



















(54) [5891©**) *9^1:55y^^*J:tf*oM*tttttfK*n*«^fcE»a6S 



(57) [B»] 

:7W7-£#«u my j 5-<DEia*ietaiS3ttwt 

7^ 7-Cio'< (h k 0) ffl&cfctf (0 0 1) I (fe 
^cU h^O, k^OT, h, k CD— 1 fit-tClE 

iaia±oi») otf-^cD^^^ 2ood»j^® 

I (hkO) > I (OOD^^>> P=I (OOl)/ (I (hkO) + 

I <oon) T**6tlS 2 0CT)PJ^STCDp,, p 2 <£>it 
(p,/p 2 , {ibp,>p 2 ) ^2«±, 

(p' /p) #0. 8JW±©;tf^Xlz^^*£ie«§i 




(2) 

1 

7$7^^TJ>oT, K#^Xir^= y ^X^ftJIB-fe 

INE*93y*:7*9--fcaS:J< (hkO) IB 
SH^ctrMO 0 1) JBffiffi (fc*:U h^O. k^O 

-^3fiKcoSEftd«St>^:^ti«F^© (hkO) JBffiffico 
*tafl^«fc#*fc:fc*v>»5£<0 (0 0 1) »SH©tT 
2t5CDlll3eB7?©pfiS, Pi> P2 

P — I (00 1) / ( I (hkO) + I (OOl) ) 

©it (Pi/p 2 , fibPi>p 2 ) **2£U:T?»?K 
BtfSB 2 t3(D»]5£B5G> v %<D—J5<DmftMfr & 0 . l mm 

p* ffi£©Jt (p f /p) ^0. 8 JK±T» 

Jt«« 3 KTTfc^u £ *»*tt4»*a 1 fBt©^7 

5flt*gl Sfctt2E«cr>#^X-te^ 7^0 
[»*S4] 6 0GHzmSllfi^U0X10 
- 4 J^T, jRfi»««3W/m • K£U:> »ft2 5 0MP 

aa±T*-5iit*«p«t'r*»*3ai7J5 3©^rn 30 

3-7> 3^-7, MgTiOs, (MgZn) Ti 40 
0 3 , Mg 2 Ti0 4 , Zn 2 Ti0 4 , CaTi0 3 > Sr 
T i 0 3 , Si 3 N 4 , S i C^oct^A l N 

na'>& < £ t> 1 a***rr * - 1 *«f* t-rsar 

1 7!>M5<ZH>Tna>fE®©#^X1z^ 
[§S*«8] tf^X^t-fe^y^:?^ 5 
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#5X^5ay£X(0§ljfi;fr8c. 
[W#H 1 0 ] WEriOgff* 2 0 0 umJKTOStt^t 

«*ssa-r*c:i:*«F»fraw*«8 7SSi Ocot^T 
2] s9aB««©*»*©«j«K«ts»**rRj- 

©JRtgsp** 3 5 %£JLhTi&£ £ t *»«i-r*»*« 1 
1 mmcDtf 9 X -fe 5 3 y £ X ©SSifi^Sio 

:S 1 7 (DV^-rn^fE«(O^^X-fe^^ y ^X*V6& 
£ C i &»*£-r*E«S*«. 
[W*3H14] ttEtt»SS©***U mmHTTft* 

[it ^ 1 6 3 meEfluiJWUE 9 9 %£x±<Dmmm& 

I*54*CttW«tt*t*ai 3 7}Ml 5©^f 
n£>Btt®ElftS4K. 

[0 0 0 1 ] 

^«*ffl/^y^-^a^E»»«fflO«KlfcK* 7iA. 
cdx trSBiS^ $ * ^x-fe 9 5 «/ ^ 

JR»3S«»CDPfi^S^-C#S*^X-fe^a v97s& 

[0 0 0 2 ] 

#^x-fe-73^xte, -Hftk:, #57X«* 

[0 0 0 3] SS»«ft**Jitf I CtLS I^©¥ 



(3) 

3 

*B*MRK*t>Ttt, i&t&mt. ^mmm 

[0 0 0 4] **-5»57t7$7^7S«»8«i:l/ 
Tflj^&EiBStRiLT, MAtf* »B¥9-7 14.7 

[0 0 0 5] 

9- 7 1 4 7 2 *|4i*©m*tt-fc 5^v^7A 
U*«bfc«lli*tETtt, I¥^t7^7^70-(S 

SCt*«B»T»0, S^T7-<7-e*0 
teig V> t> <D04 , *SBT^EfpIffi^{£T'r £ £ V* 3 
[0 0 0 6] -S, ±K#^Xir^a^;*£^;:ig^ 

[0 0 0 7] IWoT, #589§tt* JiBBSIHSrWft-r 

*i«-to«a^ttitWc*nftfflVifcEl»as*t«« 

[0 0 0 8] 

J*UT«*ttWbfctS*. ^»*tt75y?7>f 40 

7-»*tmt-5^7 u-*ffl^^Trit»i*te i "rJs 
? (t) K±©*^a»*fflip-rac:tfcj:o, -t^s 

[0 0 0 9] #*W©#5;*-fc5 5 

tt, ^7X^J:^7tfcKn«B B 0 ftl/:7 h>J 50 
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7 4 5-*»fi©lt»lB*l*lK:Ertb, KEfafclpiiS 
S&®T$]£ $ tt3 XHtHltfT tf- * t ftJfEIEft#ft 

ttE-fc?Sy*:7-f 9-fc*tJ<' (hkO) 

(001) SS® (&«U h^0. k^OT, h £ 
&BkODtn*-**t 1 K±©1», lttl£U:<&8E 

(hko) nsffimptr-^a 

SI (hko, ^<ttXSJS2 2^<DaiJ^®TCDhf-i7 5SS(D 
^WSt)*#V^^) (0 0 1) «SffiCC>lf-^5S« 

^ffiTCOp {(I, p,, p 2 

P — I (OOl)/ (I <hkO) + I (OO 1 ) ) 

(Dtt (pi/p 2 , {HUpi>P2) **2£U:T*!K #0 

p' mtCDtk (p* /p) #0; 8J^_hT&3;i££t£ 
[0 0 10] --T> mtt7$y?7-( 7-<D¥i%7 

[0011] £fc> 60GHz fc;fctt5B«tBifc** 1 0 
X 1 0" 4 J£TF> mmmmW 3W/m • KJ&Ut, »S2 5 
OMPa^it^^C^ mffS-fe^^ v$74 V — <£>SB 

[0 0 12] £*>H, *MB-fe9 3y4?:7>f 5-**, 7)V 
^-T, 2v^-f K 7^JMf7^h, X>X£^-f K 

f^z7, MgTiOa, (MgZ 
n) T i 0 3 , Mg 2 T i 0 4 , Zn 2 Ti0 4 , CaTi 
0 3 > SrTi0 3 > Si 3 N 4 , S i Cfeitf A 1 N©» 

$^3 0-8 0lI%t»SC^l^l^ 
[0 0 13] ^fc> *%W^)^^Xir^3 y^X£>gJig 

[0 0 14] ^<1T\ mjB-fe^Sy^^^^— 
2 0 0 /imHT©«ttfttU »^fr^^ci:< t fe- 
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[0015] *9S9j<z>sft£tttiu mmmtiKD^: 

[0016] £ ffl[|BJ»j»*«©***« 1 mmHT 

[0 0 17] 10 

Sot, BE^f9X-fc95y^*oTOE-fc95!y^7>f 

?kyi?74 7-\zm~J< (hkO) jBffiM*«fctX (0 
0 1) (fc/fU h^0, k^Ot, h*fcttk 

©v^nsft^— *3i« i k±©Be», i (x;» \zi£X±<d 20 
sac) a>tr^©'5ft, mz2-z>(Dm7£mT'<D¥-?& 

flEO«ffc#*«%>*:#^4ttg© (hkO) SSfiffiOfc!-:* 
IUIoao), *J;rWHE2^oaftiB-C©tf-^!l* 
0*foWS*>**lr*W«© (0 0 1) teHB^e-*!! 

« 1 <ooi>**s. £tT©sc^«to*«>&nsfflrE2o© 

SKBTOpl, p 2 

P = I (OOl) / ( I (hkO) + I <001) ) 

.(Dtt (P1/P2, filpi>p 2 ) aW2K±, 4#tC5^ 
E2^(OSS3e®<D5%©— ^©»J5eS^& 0. lmmi 30 
p' mt(Dlt (p' /p) #0. 8K±* t^KO. 9 0 

[0 0 18] utll:J:oT, MMft<hlTt7^7 

[0 0 19] ^7XtlTH ">U**5^, *9ir-f 40 
mil y 7s. T)V^J^r^miiv7^ Pb,^7X> Bi 

[0 0 2 0] ^bi3, ja5»Jft»T0)R«**, «8t«* 
©jAT,' A l 2 0 3 tS i OztMO (U:Y)lti ] J±m 
5c*) tS^tS7^/H8^7^*ftB7;^ 

y*^M^77^ft^ut^muK *t 50 
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*>> Al 2 0 3 ^2. 5-4 0 

fi»%, S iO 2 ^3 5-6 0i!%> MO (M : T)V 
*U±«5c*) ^MT5-5 5B«K<fc<&Jtsp*>&fc 
^ui^lSlK &*5* ±E7 r ;i^*U±®7C*tUT. 
tt, Mg, Ca, S r*5«fctXB a©»^6Stfn*^3ft 
<ifelffi^fiTo 

[0 0 2 1]-S6t tf^X + KZ nO, T i 0 2 > B 2 
0 3 §^^»iT2 0aS%«T^fJ'&T^W 
LTfeiW B 2 Os<D^««ttBI«*Bifc'©«« 

<D^e>, B 2 o 3 iSit7ii%^T> #tc3a»% 

HTT*SC^I$L<, PbO. B 2 0 3 £W 

3ftt*©7^*U&R7C*. ZrO z , Mn 2 0 3 , Cr z O 

3, n i ois»W7xi:«lt, M<m&w\z&zm 

IT 3 H^SlTTi^u b^o 

[0 0 2 2] fc*5* ±E^7^*^«fffipJfi6«:iBaffli: 
ITU Si0 2 Sgaffl> MgAl a 0 4 «©7li*;WS 
Q B B ffl, ZnAUO^^-WhaStB, Ca (M 
g , A 1 ) (S i , A 1 ) zOe^O^^IM 
Sffi, CaMgS i 2 0 7 (akerman i te) , C 
a M g S i O4 (m o n t ice 1 1 i t e ) > Ca 3 M 
g S i 2 O s (merwinite) > MgSi Oa> 3 
A 1 2 0 3 • 2 S i O z > Mg 2 A 1 4 S i sOis, S r A 1 
2 S i zOs. (S r, C a) A 1 2 S i 2 0 8 iTs^Vir 
>f h) > C a A l 2 S i 2 O s (7^-^ h) , B a A 

l 2 S i 2 O s (±)^7» , (Ca, Sr) Si0 3 , 

s r s i o 3 mifltffmizmm-v'gz>ifi* ^x^&mnm 

gAl 2 0 4 , ZnAl 2 0 4 , 3-yx7^h, A^^f 
K X>X^< h, ■X'UV-l' K CaA US i 2 0 
8 > SrAUSi 2 0 8 , (Sr, Ca) Al 2 Si 
2 O s . 7t^Xr7^ K mz, f^^Zf^ FSttS 
ffl, ^-t-f Ti0 2 , (Zn, Mg) Ti0 3 , 
(Zn, Mg) 2 T i 0 4 . nZnO • B 2 0 3 ^cD^at@ 

miTfcct^, 

[0 0 2 3] $<btc> JiBx-f^lM FSUWifflfttfr 
UiWffitt^^^offlfiKtt. '±E©#5*^5<Bx>f 
1M Fffl*Sa«<&«ffiM£*i*a*±T?tt, 
&tt£C aO£MgOCE>£*§ra^3 5-5 0fi»%Tfe 
5It*«SSU<, S6l:as i 0 2 3 0-5 511 
AI2O34. 5-1511%, Mg016-35l 

m%. ca0 2 4-4 oafi%^#j-&tfs^>^<t^a^ 
[0024] ±ET ? ^^7 p *y--r FaHeaffifewm 

Tf4, S i 0 2 3 0 — 5 511%, Al 2 0 3 4-1 5l 
fi%, MgO14-30ii%, CaO5-20li 
%, S r O 1 0-2 5M%©«'&T»S^4:**SSL 
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[0025] zziz, tfyxvMt&wmrFTzti&m. 

5X<0ftftjSll, (Pb^^Xi^O 70 0~85 
0t, Si;8 0 0~8 3 0tT*^it*5SibK 
[0 0 2 6] *&, MfS-fe^S-y^^^ 10 

ZMVt-Th. -fe^->7>> Xt:*JK tf-^-f K 
->U*. i?)VZi-T. f^^7, MgTi0 3 . (Mg 
Zn) T i O3. Mg 2 Ti0 4 , ZnzT iO^, CaT 
i O3. SrTiOa, S i 3 N 4 , S i C&kZfA 1 NO 

[0 0 2 7] Sfc, iS5^&«-e©^Sti^cD®^. 
(6]±, ffifiglfgtt, Sitt*. JR»3B«*»©j&T?. fttlflS 20 
7^ 7-Otti« 3 0 ~ 8 0 d t^S* 
b<, t757f7-<7-©¥^(agH0. 5-5 /x 
m> #H0. 5~3 MmT^-SClt^MSb^. 

[0 0 2 8] *^BJtC<fcn^ t557^7^ 

5-tt*ra±*«l6*-&-3&D**L&DT*Ei*WJ]: 

%^T. 2ZIZ .1 %KT-C*2>Ci#l*t^. 30 
[0 0 2 9] ±I2^«l«^5X-fe75-7^^«, 
6 OGHzK&tt-SSimJI&aU 0 x 1 0' 4 U 
T, ttlZ, 9 x l 0" 4 «T, ifii**«3W/m • KJW 
±, ^I^W/m-KPil, $G.l:5W/m-KK±ffl 

[0030] ts*j, ±iamg«, mmmfaommmm, 

□ * ? * SB**, * ^— y-gPW^? tLTfflt>5ItA«T 
€T, *T"t>, lGHzJBUb. #C20GHzJXi, 
Cli5 0GHzEt±, SfeS"5tCtt7 0.GHz^±CDiSS 

H««#«easTsi«s«©^0fc»/sT*©K# 40 

[0 0 3 1] JICIT, eS©^S*^4 0 CCKNfetf-S 
f&03g^&«> 5 x l 0- 6 /"C«±, 6 x l o-V 

ic^u, 3 ££8 X 1 o-vch±, $eic«ioxi 

0- 6 /tft±T$ 1 5Ci*?ISL<, SB^Stg 
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S?) £©5S««fcfRfc3MfceHr U SI 

[0 0 3 2] #»IHfc:J:tl«, «7X-fe757^ 

&a*gfc 5 <fc 5 \zmrfitz> z. t a* pJUBTifc £ 

[0 0 3 3] G&3§3£S£2 5 0MP aJ£JLb, 

3 0 0MPaK±. SS>t;:3 5 OMPatUiiiSt^fc* 

[0034] -zziz, mme>&fcmmtf3w/m • k« 

[0 0 3 5] *5gBJ»CJ:n«, JgH® (ISAM) 

/haft, eamtt«>iRi±«ffliftic«CTii«*«iisf 
artm, ftt, ErtiB45.fctftt«*a«»fc*2o 

[0036] m&jjm *$m\z&nz>i3y-7> 

■5. ffltLTH -f vyntr;V7;i/3-;v (1 P 
ifei;#'jfz;P7;^-;i' (pva) ^©W«aw> 

[0 0 3 7] $etd. 7^ 7-Wm<DWM&Wffl? Zt 

-trv5 -7^:7^ -7-*8*©¥±£)*£®«0. 5-5 
dm, 4fC0. 5 — 3wm, $£>lc0. 5—1. 5u 
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9 . 

m. £<bC:0. 5~1. 0«mT^^tA5ISlV>. 

^FtC 2 iztmt. bU. 

[0 0 3 8] ^t, ±fSX7'J-(C— *l"l*?.^©¥ 

fcfcfctt, lfX7 (T) #K9^X^ (T) 10 

WlrX5 (T) iO/hS^tt5Syi'7>f7- 
[0 0 3 9] Sfc, IS&fiE^Ss. KtUj$& 

^(CEfr-TS. 20 
[0 0 4 0] &S4nc:fett&&T©Efr«®a6T 

*©ffi[Rifl[*«yt-r-5fc«e)fc«, x^u— 

ViTX5'J-*©^!«*^^M©iffl7L : £jlbT^*$n 

•rassaJiio-rsit^asu^. -©fc*t< 
fia»$i*-2>j:tc«tox7'j-©Wb*¥-»fci5. sbhs 

fl;tt»|g^lR^ffltt»JIB * j^JD b TS* * £ EHUD LT*>6 

[0 0 4 1 ] »«OBllPK:J:-3T-fe55y^7^- 

m&lsT-t? S. y 9 7 J 7-«»*©BElS]a[€riMt^pT#-S 
x-^tK^ffi^ffltV i^tcP*.2 0 0 um^T©tRtt© 

dcjgffs^s-r^^t^a^bi/i. 77'j-ffli. 

OOsec-'T©MttO. 3~0. 7 P a • s . ifffc 40 
0. 4~0. 6Pa- stWCt^LH. 
[0 0 4 2] Sf,l;, ±$bfcSSS£TOObfciS§iIEfr 

ftfc-fc? 3 ^ 7f 7-*»*©Eft«£iS5#>3 ui^t 
-fc5 5yd7 7^5-©**»«P3effifcJ%-»cEl6lbfc 

[0 0 4 3] •£-©&, Rfi£JB#£, A«\ 8 0 0 ~ 1 
0 5 oroiHbttf^fflSv^fcte^ffitilJHM^T. #K 
. 3 0M±«t5^tCJ:0^77t75'^X^ 
it5Ct/|!Tt5. 50 
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[0044] *»wfc«tntf. m%&mwmm\z 

t75 7?7^7-t9*5«(D«fl: 
©£¥®(r;tfbTEfa Mj£J65ft©'>& 
< tt)-7j©^ffiHf5fefiE^{*©^SST«^b^ 

[0 0 4 5] inCiot, Stt©fiK^ft:©JP*7j(6]^ 
©JDUMSSftKl 3 5 %£U:, 4 0 %JiUitCi£5&T 

#^7.-fe 7 5 v ? XOftm&ilb&Z Z iiWZ Z> 1 1 *> 

T-SIS. /£^ft©ffi7jfo^©^#*cfctfJ?*7jft^© 
4X^^tC=toT-fe75 <7^7 7^ ^-©EfafiSritS^-SC 
iitfT^Z. ^dfifcjgft^ 0 0 /imOT©Wfl:©l 

sefcEfafl^ss** Hfrie^ 

[0 0 4 6] (BE^SS) *58«©«77t75-^^ 
©»Jgfi»]Tfe-5CtX&«feig!*ffitbTfflU/5:j3iaSfi© 

Eii(c«kn«« mmm&nt. aM©ieti2 

[0 0 4 7] *»Mk:«tntf, 3&&S&2, ■*-■£*>■&» 
112 a, 2 b^±lLfc^7Xt75 7^Xiii^SS 

•5. 

[0 0 4 8] i!&Bi»«2©;&ISfct££il5«e>Sfc.«>K 
tt, l&lt&K 2 OJP**» 1 mmHT, ** »C 5 0 0 u m£A 
T, 3^C2 0 0 wmJy > TT*-5Ct*iM*b<. * 
*tl^*n©*61S;^ 2 a . 2bfflf*H 2 0 0(im 
mz 1 5 0 yniKT, $SI:i 2 0 «mOTT» 
-Sdt^a^bVi. 
[0 0 4 9] Z.Z\X\ *^C*5^-5*fe&*ffi2©ff«. 

&2©*©JP*£JgU *#Wi:tt. E«5»£l©l£rB 

t ,) S.^^E^S3«©ftfi©gW©®fg©^?aS2€- 
il?lv^fcMS (s,-s 2 ) *«we«o;fc'b©t = 
(s,-s 2 ) /w-esR&e-ns., s&. E^*tsif*9(c 

[0050] ffigi3d &mma>mwtttn& 

i^ff^©eita^^<g;M-r-5fc*ir, $i. & 

s -v&omfrzmnnz'PttK t % 1 a©{£S6x^M 
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e>fcte&Jg?§*>e>&5££*tS£l^. S&K- Hit: 
±titf . ffiftJI 2 a &J:tflMMI 2 b <D±TmizMtiL2 

[0051] aiCctnn *ees«2^®ic 

tt. Si, Si-Ge, Ga-Asf ffl^if^© 

2 ©fl-gsciStifc-rs c 

[0 0 5 2] -ft*, EHS1K 1 ©i?^^(6l©^HS14^S 

Sfe2©S®*5*y:/*fc«rtS6t^Js!cSn, illci 
fttf, -y— v;Uk*T6«ffiii:S1S2©^*-^r6]T^ : ?5 

[0 0 5 3] ££*5. ^5*efet^EiHB3lCiS^i£« 
fj, 43HC1 GHzJ&LL, 0GHz«-h©B5Jl& 

EiSUf3>&t7. hUy^BUS, v-f^DXh 
U y y^SS, n^U-^&Kfc.fctf&mttSiS'ff©^ 

[0 0 5 4] (E*IS«©Kj6#i£) Sfc, JiMbfciB 

su dnt±^bfc¥fTja«*8iiiPbot3. 

©h*^^-yi/-Hte J ^*l/>^-n— 

Jfttifi&^SU 8&jSfl£ffiK:<fc9->-h4K©/£^«:. l*b 

<4>* ^ >J - >->- h £f£Sf -5. 

[0 0 5 5] ft*5, d©^StC«fcn«#C^.7'J-f 
ffliSl^f<i*ltt7S'^7-(' "y-^^M^ 
T-@3tU ir^S vV74 7-©El6]S£|6]±£ii:5*: 
>'J->v-b©JP*-J5*2 0 0 (imaT. f^lC 1 
5 0wmHT> S6l:i2 0(im«TT^;^a* 
bl^. 

[0 0 5 6] »«©ffliE&fattSSilllbfc-fe5Sy 
tl, «*tf, t75777^7-S*itT7^5« 

\Z % b T c ttl^Efa $ d t *<T £ -5 . 

[0 0 5 7] ^-bx. z\v>is-vvu$.Mmzmw\z&*) 

&©?^©^K<tt>lffi££j&#<hT5&fi^-- 

m$Lmntf&m^f&te&ffl&®&rt*—>&izwit&&m 
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t*CJ:oTfi»I©iW5~3 0 (jmtasiit:. 
HJBMMif*. 

[0 0 5 8] ±EE«lfi»B!cl/fci"J->i/-h*. 
H»fMJC<i:0> 1£&&«JfbT> 4 0~12 0 

■C. 5~4 OMP a CTi)0#!UBrr&. ^LT. ±EST 
S^^^btt»ffl«*fc«il^ttt#H^ [ P, 5 0 0- 
7 5 OttTK/H >^HbfcE BMttt*H»S& 

mmitvmwn.*. mx-ii. 8 o o~i o 5 cc, a 

10 \Z8 5 0~9 5.0ti:T0. 2~1 om&l* ft\ZO. 5 

~ 2 mffimi&Tz z\ h \z TESis^^at a - 1 

[0 0 5 9] ^bT> ^©E^S«©^ffitC«. 

Ag-^f77, Au-Si#©«8i, t7 
5 -7^7.^©J5*5 0 ummS.<D^m\Z^K>^v^ 

&zt&m&mmw\zmmv. v^^-^y^-oif. t 
20 ABT-zfte&zjzQmmm^mft-m^-mt&mnz 

[0060] ^^sfc^jW&fcsnfcE*** 
aisic «5»s«t^a©«eiSk»iisf^, ^(Dmcommw 

^jfc<to^bTfe<t<. ;:ni:±o*«#5iff*a« 

[0 0 6 1] *»«l:J:ntf. 
30 §i:t^'J-»- hSMtc^flj-ra^fwft^Tv $fc 
* ic^/ssk tsii * je^-r ^tjS t> » ji \z mm t*# 

[0 0 6 2] &K$g#6fc5ElilB£J&fi!rr£*f*:M& 
75?£fcL t»IA(l */t-?*ffi*aK*ffi«©*BI#JiEJasfc 

«tt>T^Jg^«r^f3£/t^->frSPIbfc«. ;r©#Jg?§ 

tfamm y ^ * if u - > h cte«^*>* b 

40 Te¥-T-5:i<htrJ:-QT;7* , J->->- h^MicE^MS: 
[0 0 6 3] ±aife^ l J->->-h&aiT5 

«c. MieE^iH]ssB<£^b/i*gaaiSffl^ , J->-> 

— h©^«t< ife— 7j©aB5, M*b<«MStCmIfB«6 

«ffl«<*©*6j**»C«fc-3T*ft»iSffi©fliJ*«Ffc*^*S 

jjfa<DW.m&tSQffl-c&z>t£>b\z. m^^(o^m 

50 <&#tC3 5%«±> ■££>\Z4 0 %R±(r^it>T7i7X-b 
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[0 0 6 4] fcfc, ^fB«^MfiS;t;^, WlS^ 
[0 0 6 5] 

©ftflEHlOOsec-Nc^TO. 4Pa-st^ 
fz. 

[0 0 6 6] dCOX^U — ^ftg5 0mm<D2,Jim<D& 
mm\Z lOcc (JP^5mm) *7gl 0 0m 

ff <h & z> £ ^ i * si sp b ^ u 

$ \$m &mmi5 izmm £ * z m mm tz^&z.&z 
[oo6 7] #^n/cWMf*^KL, 
f£'&, ffifitt9 5 0t:-nWML«7Xt7 
^M;is^3 0 or/h^bfco 

[0 0 6 8] »&n&«te#K:»LT, 

ffi) Ott*<Z>5*Bff^TX«|Hl»faiJ^ (2 6> = 10-8 
0° ) £frU> -tew 1 *— «ne-fc5S^:7-f 

**tr> (3 0 0) J^Sffit (0 0 6) !SftffiOhr-^3ft 

Ust I OOO) , I <006) & b, P = I (006) / ( I (300) + I 

<oo6>) «fc0*»6n*2O©»J3£ffiTOpfiiS:»:mU 
Pi (±¥H) =0. 3 1, p 2 (fiW) = 

0. 0 0 6T4D, ^<Dit (P1/P2) Ii5 2t?»0, 

n&p' ffitOJt (p' /p) #0. 9 5£t±T*t3 

/to 

[0 0 6 9] pja'J^ffitifi^-rsSfrS, *r& 

Z±7*yi?74 5-©*ffdi45«trXfied 2 <Ott; (d 

1. 2T»o&." 

[0 0 7 0] J/:, 60GHzl:T^7b7-i77t7 
*fi8gfttrj:0, (1) Elfc*f i«S»**iH£-r* 50 
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£tf (2) ElRjftf iSl^ffliSitttH*aBt"r** t 

©H»SSB^Ig2-7mm©P)^ 1 . 5 — 
2. 5mm^)Ml:«JOtBt, ^S^£c):tfl5§a»£:£ 

jH5£Lfctci5. (i) <^)is^^sim^7. o, mmm 
*5xio-\ (2) ©tt»©««*8. mnmik 

5 X 1 0" 4 T$>^fCo 

[0 0 7 1 ] §61:, Is—yr—y? v z/a.fe\zl: D , JP 
TJ»e***jB«bfci^5 5W/m • K, J I SRI 

6 o i fcg^xiBiRjiK f iMfem^i-Dmvmtuz 
&5\zm&<D'4&m\,f&m&mj£vtz£z.z3 5 omp 

m$k*®\fevfzhz?>. (i) ©aw7. oxio- 6 

/<C, (2) <&at»**8. 5xiO _8 /tT»^fc. 
[0 0 7 2] (JttMfl) HMWlCD^^X-lr^Sy^X 

77>±7*y{7Z>&ftmLfZo 

[0 0 7 3] ft^n/r^^Xir^^^^X^o^T, * 

mmi tmmizmmvrz^^ mmimix. p. a 

¥©) =0. 0 17, p 2 (MB) =0. 0 16W 
9, (P1/P2) ttl. 06T^O, frz>wim2 

~2<DMfeM<D o t> (D—JjOmfeMfr 6 0. 1 mmii U 

^w^®^^^t^x^[EISTtf-^^6*a66n^p , m 

£(Dlt (p* /p) **0. 90, (1) G>H»©6 0G 
HzTC!)SS«*8. 0, SSttJSdfcl 7 X 1 0" 4 , (2) 

©tt»o«i«* 8 . o , sittiR& i 8 x i o 

b£3. 2 w/m • K, 5S^2 1 OMP aT'Sofc. 
[0 0 7 4] 2 ) *J£#)ia>7^U~ *J8.l> 

y«(0^7U-Off^rfi]tC^fTtCl 0T(D^pfT«»& 
TOPUT^^fT^, S*2 5 0 /im©^U->">-h 

[0 0 7 5] «7^Ml:HS^IADf#TX 
>>^->^tCJ: Dm^OSB^^cD/\ 0 ^->tCjjPXL,fc^:, 

#v->is-h*f»immmfc<DmmzmmL, 

[0 0 7 6 ] »ricfc<t*ffi*lftl©iR«*tt 
0. 1%T£D, S^|6l©JR3ffi^tt4 0 * 
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[0 07 7] iE<b\Z. ±ffiE»»«fc*HxT, lBil££^ 

u Sdsm tR«K:w«Ljfci;:3. gga?L^o. 5 

%, Pi =0. 7 0, p 2 (ffljffi) <0. 0 0 

IT* 9, -€-<DJt (p,/p 2 ) «7 0 0^aA, *^«r 
E2t?©SI^M©'5^©— ^OSSSffl*^0. lmmi 

p' «tOJt (p* /p) **0. 9 8, (1) ©tt»0 
6 0GHzTCDI^m^6. 9,^mti*4. 5X1 10 

0- 4 , (2) (Dumommm 8 . 7, §§mta&4. 4x 

10A iaeiS^5. 3w/m • K, 3S^3 7 OMP a 
[0 0 7 8] 

[»««!«»*] BUUBftBLfcaD. *»«7Xt5 



©sisals ^^7^75 7*^ a*# ^na, 

[0 0 7 9] *^^©^7Xir^5^^X©Sig 

WJ->^-K5«ILT, lit 
[ft*t©^9§] 

1 EHISIS (^gflcOTftMH/ty*--^) 

2 IS^Sffi 
2a, 2 b Hfegtli 

3 iHUH 

4 f7*-JPi# 

5 *^ 

6 U— VjHf7 



1] 




(5i) int. ci. 7 mmn fi f-n-K (##) 

H 0 5 K 1/02 H 0 5 K 3/46 H 

1/03 6 10 T 

1/09 S 

3/46 C 0 4 B 35/18 B 

HO 1 L 23/12 D 

23/14 C 
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F^-A(##) 4E351 AA07 BB24 BB31 CC12.CC31 
DD04 DD05 DD06 DD51 DD58 
EE03 GG01GG04 GG07 
4G030 AA05 AA07 AA08 AA09 AA10 
AA36 AA37 BA09 BA12 BA20 
BA21 

5E338 AA03 AA18 BB05 BB13 BB75 
CC01 CC08 CD 11 EE02 

5E346 AA12 AA15 AA24 AA38 AA43 
BB01 CC18 DDI! EE21 FF18 
GG02 GG03 HH11 HH17 



